Resumo -A challenge of the marine small-scale fisheries (SSF) that requires immediate attention is the uncertainty of how the activity affects and is affected by the changes in ecological and social dynamics. Understanding the fisheries dynamics and strategies allows not only the comprehension of fish yield seasonality but also provides subsidies for the ecosystem approach of fisheries (EAF) on the possible impacts it may cause. This study aimed to describe the fishery dynamics of the hook and line fisheries on the major stocks exploited by SSFs on the central coast of Brazil (BaixoSul region, Bahia). 5,092 landings by the SSF fleet were evaluated between 2004 and 2008. The main abundance index (annual and monthly average CPUE) was evaluated and compared (ANOVA and Tukey at 5%) and the main groups species caught are pelagic and bottom ones. The finding that (i) the high selectivity of hook and line and absence of bycatch and, (ii) the stability of the monthly mean CPUE indicated that the hook and line SSF in the region studied may not significant environmental impact. This result emphasizes the importance that the information generated may represent for the decision making process to confront the possible impacts and conflicts of the use of the marine coastal environment, as well as the need for the effective participation of fishers in the co-management models in the future and improve better public policies aimed at the fisherfolks. These results also contribute to the construction of comanagement models based on EAF.
INTRODUCTION
The definition of artisanal or small-scale fisheries (SSF) necessarily includes the recognition that its main actors represent 99% of the world's fishers and that the activity contributes significantly to food security, poverty alleviation and the cultural appreciation of millions of people around the world (FAO 2015) . In developing countries, fisheries still provide animal protein for over 1 billion people (BENE 2006) . Despite recognition, the contribution from small-scale fisheries has not been quantified in regional and national economies (UNDP 2005) . In addition, one challenge in marine SSF that requires immediate attention is the uncertainty of how the activity affects and is affected by the changes in the ecological and social dynamics .
The widespread degradation scenario of marine coastal ecosystems has been the main factor in the reduction of the stocks exploited by fishing communities and threatens the perpetuation of the activity. The main challenges faced by SSF include: (i) agricultural pollution by fertilizers and pesticides (FAO 2003) , (ii) industrial and urban pollution ( ERIKSEN et al. 2014 , FISHERMEN 2014 ; (iii) removal of riparian forests, increased turbidity and suspended matter in the coastal zone, with a direct impact on coral reef and primary productivity; (iv) disorderly occupation of the coastline including the removal of mangroves, dunes and salt marshes , (v) cultural distortion of the fishing communities caused by migration and territorial reorganization (TRIMBLE & JOHNSON 2013 , SILVA 2012 , and lack and/or inefficient management of the marine resources by the government , among others.
In addition, events such as climate changes, e.g., changes in sea level (CABANES et al. 2001) , in ocean temperature and ocean acidification (HOEGH-GULDBERG et al. 2007 ) affect primary productivity and shift the composition and ecological trophic habitats (HOBDAY et al. 2015; KATSELIS et al. 2013) . In the global scale, the impacts from climate changes on fisheries may include large redistribution in the catch potential, with 40% reduction in tropical regions (CHEUNG et al. 2010) . Overfishing is commonly reported as a factor that contributes to the reduction of fish stocks, particularly in the industrial fisheries (BEARZI et al. 2006 , HILBORN & HILBORN, 2012 . The impacts of fishing pressure on marine ecosystems have shown that fisheries resources are finite. The overall fishing effort is at least two times above the allowed capacity (COLL et al. 2008 , PAULY et al. 2002 and fisheries management depends directly on the reduction of fishing effort (ANTICAMARA et al. 2011 ). Stergiou (2002 reported the consequences of overfishing, such as decrease in the fish size and the early maturity of commercial species. Many studies may be found in the literature discussing the effects of incidentally caught bycatch from industrial fisheries, with severe impacts on marine populations -causing significant economic losses since 1990s (DAYTON et al. 1995) . However, it is worth noting that overfishing is a problem that concerns the production chain, since the international certification mechanisms until the volition by the final consumer (LOGAN et al. 2008 ).
In developed countries, even though SSF plays an important social role, it has received little or no research attention because of its relatively low economic value (GUYADER et al. 2007 (GUYADER et al. , 2013 . In developing countries, further to the reason mentioned above, factors such as the high level of labor involved, the lack of adequate policies, and marginalization have contributed to social isolation and economic decline of the sector (FAO 2005) . Historically, in Brazil, this negative image also results in little research on the impact of fishing on the stocks. This deficiency is aggravated by the researchers' lack of field experience and the discontinuation of financial support for research (SALAS et al. 2007 ). Additionally, different fishing gears used in SSF interact in different ways with the marine ecosystems (MORGAN & CHUENPAGDEE 2003) , making it difficult to standardize methodologies and reducing the chances of finding the answers needed to clarify the impacts of SSF on the environment, particularly in tropical coastal environments.
One of these environments is the central coast of Brazil, called "Baixo-Sul" region, Bahia state. This region encompasses a variety of ecosystems with the highest biodiversity in the world (FISCHER et al. 2007 ). The diverse marine ecosystems, e.g., beaches, bays, reefs, mangroves, salt marshes and estuarine complexes are sensitive areas and peculiar to this region. The reef environments and associated ecosystems, for example, support fish communities that form the basis of the fisheries in many tropical areas (COSTA et al. 2003) . In this context, SSF is presented as one of the most important economic activities for more than 14,000 families distributed in 100 communities in the region (WALTER 2011) . Along with agriculture, SSF is the main source of income that plays a significant role in food security. Due to the geomorphologic characteristics of the region, many fishing strategies are used by the communities, specially hook and line, as it is a fishing gear that can be easily purchased or manufactured and allows catching species of high commercial value.
Hook and line is a fishing gear that offers flexible operation in different environments both near and away from the coast, in areas with different types of terrains and depths, such as coral reefs, rocky and muddy bottoms and also on the continental slope and in oceanic areas. In particular, Baixo-Sul coast has a relatively narrow continental shelf, which allows fleets to fish in such environment. Another characteristic of this fishing gear is the high selectivity and the low incidence of bycatch or discards. Many species of high commercial value are captured and the relatively low operating cost makes many, generally low-income communities, to engage in this type of fisheries .
Reports on the impacts of fisheries on fish stocks are related to less selective strategies, such as trawling, gill nets and traps (WILLIAMS et al. 2011 , SHESTER & MICHELI 2011 , BANARU et al. 2013 and few are directed to SSF. Even assuming that SSF has a low bycatch rate (KELLEHER 2005) , further studies are needed to understand the real impacts of hook and line fisheries on stocks captured by SSF. Therefore, understanding hook and line fisheries dynamics allows to not only comprehend seasonality of fish yield and catch composition, but also provide subsidies for an ecosystem approach on the possible impacts caused by the activity. In this context, a participatory, continuous and differentiated approach with the fishing communities was proposed to describe the fishery dynamics of the line and hook small scale fisheries of the central coast of
Brazil, in the Baixo-Sul region of Bahia, Brazil. This paper also contribute to improve the coastal management and public policies aimed at the fisherfolks of this region and Brazil.
MATERIAL AND METHODS

AREA OF STUDY
The study was conducted in the area known as Baixo Sul, South-Central coast of Bahia, and 2005 when no data was collected in June and July, and January and August, respectively. The communities were chosen according to the importance of hook and line fisheries in providing family income and the number of fishers were estimated (Table I) . Hook and line fisheries is mostly done in wooden motorized and non-motorized vessels.
Motorized vessels, known as "saveiros", have greater autonomy to fish in farther coastal areas.
They are provided with decks and measure 8 to 11 meters in length and captured fish is kept cooled on ice. Non-motorized boats (canoes) fish within the estuary, measure 4 meters in length and captured fish are usually kept in isothermal boxes. Hook and line fishing predominantly exploit areas between 5 and 120 meters deep, ground and pelagic fish associated with reef environments, continental shelf edges and slopes, and it is the fishing strategy with more sea autonomy than the other strategies employed by the communities. Motorized boats take up to five men onboard and take 1 to 3 hours to reach the fishing areas, known as crowns, stones and/or furrows, and stay fishing for 2-10 days. Non-motorized boats stay out fishing for 1 day. Small pelagic fish, e.g.
sardines, are used as bait to catch large pelagic and ground fish. Hook and line fishing includes all manual strategies using bottom or surface lines, and they are also known as hook, "corso" line, hand line, surface line, bottom line, "pindaça", "barandão", "bate-puxa","boiada" and "parada", which are described and illustrated by Olavo et al (2005) . Longline fishing, which consists of a main nylon line, fixed on the bottom, with hanging secondary lines with hooks on the tip is included in this category. In this study, all the above mentioned strategies were included and hereinafter referred to as hook and line fisheries. This strategy has a disadvantage, since each modality has a different level of selectivity, which can generate failures in productivity interpretations and capture composition. However, the main objective is to provide the reader with a general overview of how these capture strategies can contribute to the sustainability of exploited stocks and subsidize public policies more adjusted to the fishing sector and the integrate coastal management.
SAMPLING DESIGN AND COMMUNITY APPROACH
Stratified random sampling was used in this study (Sparre & Venema 1998) , stratum consisted of the fishing strategy (hook and line), and the landing unit was the number of landings per community. This sampling was also used by Silva (2013) in the same region. Daily, individuals at each location collected the landing data. In random sampling it is assumed that the individual collects the data unbiased as the boat arrives to the port without favoring a given boat or fisher. The main factors respected in the sampling design were: (i) representativeness of the fleet and the fishing area used by each municipality/community; (ii) the areas of the highest concentration of landings, and (iii) the most favorable conditions to obtain more samples.As previously mentioned, the participatory approach was important in data collection as it recognized the need of the conscious involvement of the fishers in data collection, evaluation and validation. This allowed a gradual appropriation of the information generated, which contributed somehow to the fishers' organization and empowerment (SILVA, 2013) . In this way, individuals were nominated by each community controlled landings. They were trained, regularly assessed and supervised monthly by technicians to ensure their motivation and the quality and accuracy of the data.
VARIABLES AND STATISTICAL ANALYSIS
Data distribution of fish yield was assessed by descriptive analysis with frequency histograms and median boxplots. However, for yield analysis, the catch per unit effort (CPUE) considered was kg/day per landing in each community. The influence of seasonality on fish yield was determined by comparing means between years and months by analysis of variance (ANOVA) and Tukey test at 5% significant level. knowledge is an important source of information for the historical understanding of the impacts on the marine environment (Bender et al. 2013) . The CPUE values were distributed asymmetrically to the right ( Figure 5 ). Ten-kilogram per day was the class of the highest frequency. This asymmetry is typically observed in SSF, especially in tropical waters. Because of the fishing power of the vessels, the environmental characteristics and the targeted stocks, low catches are more frequent than the high catch events. Furthermore, such asymmetry suggests the use of the median as the most appropriate parameter for the analysis of the spatial and temporal variations. The CPUE box plot analysis of the communities showed that the highest medians were observed in Barra Grande (bgr; 50 kg/day) and Camamu (cam; 45 kg/day) ( Figure 6 ). The highest data dispersions were observed in Barra Grande and São Sebastião. The fishing efficiency in Barra
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Grande is noteworthy, as there are less fishers and less expeditions than the other communities.
The lowest median with low data dispersion was observed in Ilha do Contrato (8.5 kg/day), where hook and line fisheries is done only with non-motorized boats in the same fishing grounds for no longer than one day. 2005 was the most efficient year in fish yield, as it presented the highest median and less landings (Figure 7 ). However, comparing the monthly distribution of yield, January and July presented the highest medians, with 37.8 and 37 kg/day, respectively (Figure 8 ).
According to the fishers, January and July are the most suitable months to catch pelagic ("summer species") and ground ("winter species") fish of high commercial value. This may validate the higher median values in those months and value the fishers' knowledge on fish ecology and behavior, as it influences and is influenced by the fishing strategy (Begossi 2004) . In Boipeba, the third highest median among the communities, significant cultural interference from tourism and oil exploitation was observed (Alencar 2011 ) but hook and line fisheries in this community has withstood for decades even with fewer fishing vessels. the second low number of landings and the highest mean CPUE were observed, together with high fish yield, probably due to good weather conditions (summer), with better sailing conditions and efficient catches. High mean CPUE in January was observed (Fig. 10) , demonstrating the influence of seasonality (summer) and the high catches of pelagic fishes. No significant difference (p>0.05) was observed between the other months, which demonstrates stable fishing throughout the rest of the year. FAO, 1983) . Four of the ten most caught species were Lutjanus sp., summing ca. 100 tons, constituting the most captured fish group. The Lutjanus genus is also widely distributed in the tropical western Atlantic (FAO 1985) , with high commercial value due to its red body color and good presentation of the meat, especially when marketed fresh. In the Baixo-Sul region, fishers differentiate the Lutjanus species but they are commonly called "vermelho". In the fish species distribution, five were not observed in 2004 ( Figure 12 ). This might be due to the low number of landings in that year (Figure 3 ). The most representative year for the species was 2006, which coincided with the year with more landings. There was a direct relationship between the number of total landings and the occurrence of the main captured species. 
CONCLUSION
Considering (i) the high selectivity of the line fisheries and the absence of bycatch in this study, (ii) the stability of the mean monthly CPUEs, it may be concluded that artisanal line fisheries in the Baixo-Sul region in Bahia, Brazil, does not cause significant environmental impact to the coastal. However, more studies on capture composition (main pelagic and bottom ones), population dynamics and migration of main species need to be performed in order to confirm this premise. The relative equilibrium of the stocks exploited by line fisheries fleet contributes to the management model based on the ecosystem approach, playing an important role in the management of fisheries, resources and poverty alleviation. This study emphasizes the importance that all the generated information may play in the process of decision-making, in cases of possible conflicts of use and impacts on the marine environment. Additionally, this study aimed at contributing to the construction of more efficient management and conservation models, as current models may be conventional and not suitable in Brazil. Thus, the environmental, economic and social feasibility of small-scale line fisheries depends on a number of factors including the effective participation of local fisheries representatives in the management model. Traditional knowledge and small-scale fisheries together can help elucidate still unknown aspects and contribute to the sustainability of line fisheries in the marine ecosystems coastal.
